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Abstract of JP2002208681 

PROBLEM TO BE SOLVED: To provide a magnetic thin-film memory element, capable of recording 
and reading out information steadily, even if a magnetic body with large magnetization inversion field or 
large magnetization saturation field used. SOLUTION: In a magnetic thin-film memory element, a 
magnetic layer 1 as a read out layer and magnetic layers 3 to 6 as recording layers are laminated via 
each nonmagnetic layer 2. In the magnetic layers 3 to 6, the Curie temperature of each magnetic layer 
has a relation in temperature rise of the magnetic layer 5 < the magnetic layer 3 < the magnetic layer 4 
< the magnetic layer 6. In addition, the magnetization of the magnetic layer 6 is fixed in the prescribed 
direction. According to the level of the recording temperature, one-bit information can be recorded at 
the magnetic layer 3. 
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[000 1] 
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mf^X'^t^m^^l3izi-yXnhtii>. Uzifi-> 

X. im<DXo\<zm%m. -ttphmwm'^zmmth 
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m<7)mtij\^ti^^<mmmizmx.. m2mm 
t (om^^tuzx m 1 m&m<^miaffiim4 ay 
wm<r>mai^bm.^^b ^fixw,2<r>'mm^ 
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xm^-th, 
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[0034] ttz. :^m(r>o-h. mimmtm2 

m2ff)mmiztm^tifzmiix 'o^^izm^ti 

[0 0 3 5] tti^ :^^m<7) d *> , ^^-Ji-imtinmu 
&x 'o^\'^mmmm4(Dm.mizm^ixm'r^ 
tix^^ihco{zi5\^xii. mRm/mt<7)^cm'^:n 
izx*)f^4<m'&m<^mitmim^^tih, l^^^o 
X. m4cr,m.mi,z^tnimm:^co±^^j:ttmim\>^ 

[0036] 

[:m<^mmm] mz. :^m(7)mmmiz-:)\^x 

mimixwm-f^, 

[0 0 37] mat. ^m(7)mMMm^^vm'Fm 
V ^ ^> s mmmmcTi-mmmi^-tmmmmmx 

mm 3^6m<mm^tix^j:immmi:^i- 
I . mm 1 m^^ Lmxh o . m'&m 3-6 mm 
m {mm xhh, mm3tm'mAm. mm 

[0 0 38] JSttl3~604'T(±, mm(><r>^:^^) 

o:imiti5nm'^^iix\<^h . m'mAma.'}-m. 
■bK JSttS6<o^a>j~jagt»:v^Tffi<. mm5(r> 

mm(><m\tnmm'&-thfz>i^i,z. ^^-)vm.mi 

timmeb^^sm^^^xi^i^w 
[0039] iMK^x 0 tcmwrni^-thmmM, 
%mM. ^&zxumimmx'h^>. mm, 

mmmt Ltz^\.zmhmLff)mi. s^tc 
^\yzmm<zwm-i> 
[0040] (Dmmxmm^ 

( 1 - a ) mmm 

11 2 (i . H 1 \z9rs-tmmmi^m(r>^m'm\.zmm. 

mmx. ( a ) r 1 J m3k^iXX\^h t # ^m^t 

m^ijk-m^m. ( b ) iimmi&^^mitm.Ti t 
xmuzt^cr>mitmi:^tmm. ( c > am 

mm. ( d ) {i r 0 J ti^simtLXi^h t 

m^^i. n^^EP (10) iif\-^x<oma^timm 
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^colTHz^l-M^l omm^tilXdl,z^j:'oX^^ 

m<Dwmx\i. mm3(r)mifnm^^\^%<^b 

#1: ri J i:L. 1S.^t<r>t%t: roj ttl. 
[0042] \.^tmz.lim2 ( a ) }>Zn^-tX o ICKttl 
3'-b<mifi5'^-b'^t'<X^mX' r 1 J Ifim^^iXX 

m.m^nzi ->xmm 3 <r)mmn^t^^\,zK 

mmrrhhiidtp^^xhh. ttz. iKtt/i4{i. 

gPEPMI^ 1 OOl^^tci OmR^U^tU o^j:Wm 

agTt^-c#a$tii.i:, 02 (b) iz^xdizm 

m 5 mwrnrnz^n^-fi ( tfzii^mmji:i^ 

^Vl/df--*vhS<:5rl.) #lK1t«3. 5. 6(7)mit 

ij[^i±^^rtii>fQcr>m'itm. ^aisL. j-i-gs 
mm^i o^zxmi\:Rm±^t^j:\'\ 
[0043] ±timc^m. m^mmmm^i^mti 

mit. mm5mitiimm6<r>m^tijj^bmtij 
f^ximw 02 (a) <^mmmi,zmi, 
[0044] <xv^t\ [12(a) <7)m^b^(^mmm\>^ 

a. mm4comitij\^mm.^i ocr,ij\^izm^iz 
moXo^xm.x'hh. zcoxo^x^mrxu. m. 
wm\^tmimT^tx^^^tiht. 02 (c) 

^ 1 0 J; mmA cr>mitii\^ti^:tm ^ 0 (a^ 
m) . mm3(om^\:j}mm4miVji^ {tE\^ 

[0045] ±imu<r)m. WMMimmmm^ti 
mmi>zh V ^x , iiffl^*»Tiffii 5m -^ass-T 
Est, ffittii 5 m-itmrn e (om-iorfii ( 
#) icfijvv ^{i>izmm-^:fji.zX')xmmm4m^ 

mm6(Dm^ffi\^ {^m) mn. fzfzL. 
t^com^m 3 tmm4mmf>zmmm:ii^^)u^ 

-a. m^m 3 c^m^x^vl^^'-j: 0 < ^Sr-S i 
ottTt3<, icoi^ci^, JSttl3c^]l^[::Sri6i{i, m 

m^i o<7)umzm'oxi3*). mm3tmm4<7)^ 

[0046] ±ticr)X 0 iziximm\>^9mm.Tti 
t x-msi^ tix . mSimmm 5 ^o^f ^ u -^^t 
m-otz^mmMSkmcmitm^tf^. 112 (d)t: 
^i-mimmxh 0 . r 0 J mm^tifz ^ i: ic^s , 
[0047] d:\^x. 112 ( d ) cr>mitm. 0 
r 0 J mim^tLtzmij'i^m^m^mis^Ti, t 
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' m;ixmm4comiUj\^^zm\'\ m2 (h) cornet 

ji 5 c7)df a u -^^i:Tmt t . mm 5 <omitiim^ 
m6(omftmtntmx'm\'\ 02 (a) mm 
mizMi, 

( 0 0 4 8 ] <^i:v^tMll2 ( d ) (om^t'i^mm^^ 

mm^Tntx'^mh. ^com^i^. m2 (a) 
^mm\^imm.Tntx'm§iLii^b mmiz. 
mm 5 mmmmm^zm^th tznb . mm 4 m 
^tij\^mm^ 1 ocr>mzm\>\ 02(c) <om^t 

[0049] &±(o:l b i)>t>mii^£ii 0 13. wmM 
3&« r 0 J t r 1 1 <7)i^■iohi^^mi^ix^■zimX'hr>X 

i , mmm' 4mm.Ti t xn^ uzm^u . 
r 0 J mm$titim^b^j:^.}mm^^mm^T 

^tX-mttz^ii. r 1 J mm^iifz^Mb^j: 

bm^h. 

[00 50] (l-b)ffi$gS4 

)!K<iz. tmm<mMz-^\.^xm^zmmh. ms 
( a ) fc. mm.m)^mz r 0 j ifrnt^tifzw^iz 
i5m9^m.^(DiimKm^fzb^<r>^mm<m 
\\Li5\^bm,^ixhmmi(7i%it^^^L. las (b) 
{z. mmrnim^z r 1 j mm^fitzmB).zi5»h 
9\m.m^mKm^tzb%<7mmm<m^ii^ 
bm^^fim^mKmit^^-f. 
[005 1] tm'm<7)m^\i!> ut. mm 1 <m\ti5 
mKm^fzb%i.z^thmmmi^mmmi 
(mitrnm-h^Lbx-^o , ftf*cw:{i. 9\m.^i 
o^t-f-^m^izm. ^^.^^x-^miizmfh. Mzi. 
0, m.mim.miiH±. ^-rtt^i^^. jxv^-c-* 
^zm.mh^b[ziih. ^(r)bt.^vwm-io\,zx-> 
xmm3mmiwi^Lxitt£t:>^j:\^, 
[ 0 0 5 2 ] r 0 J mm^tLX\^hi^\i. 03 

(a) [z^txo^z. mmimitbrnmscom^t 

{4. '^'^m.t-hKT^^^bW^^hZb{zts:h.(r> 

x\ mm.mm<^mmim^^m^t-t,n\^m. 
^zmoth. r 1 J inm^ixx\^h^^\i. 03 

( b ) ic^^-rj: 0 tc, mm 1 m^tbmm3<r)m\t 

{4. K'^rrm^t^h^'ii^'\bW^i-h^b\<zts:h<^ 

x\ mmmi^m<r>wmMm\>^w^t-hm'^m^ 
^b^^th. :L<r)^3mjLm.it<7m^^z^^um^ 
tvtzmm?i-^t^ b mmx'hh, 
[0053] ±fec^g!Aai t^ratw, mm 1 <m\t 
iimRm^htz^\.z^ m7^\i!,Lmx'hmm\\,z 
mzi-hm^ioi:m,^^hiioi<zix\^htiK 



J: *) i>m< mmmx 0 hi&\>^i&mm^znmmi:^ 
•t?>yxvmmii:mmii>zm^^^^bi,zx*). mn 
■tm^i om]^i:^it^-^i::b^j:<^^\iiim 

[oo54]ii4{4. m^ii!,Lmx$)mmi>zya^o 
mmi:mi^tzmmm}mmm^mmm- 

^tiibff>mx\ ( a ) {4Mfi(:t3{tSa«®$:^^ 

^zifk-tmrnm. ( b ) immi^zmm-itm^m: 
mz^tmmmx'$)h. zcommmma. m^ta 
Lmx'hmmnz7x.m^mm^^i^mii. m 
m(om 1 iz^ Ltzmmsnmm t mm<o i, o-cj> s , 

[0055] Ktt® 1 {4. gjfs^mi 1 tsi^a-fl: 

immb^j:^xdi,zm^^tLX\^i. zcommiiz 
mmzi5\,^xmm^i 0 (^m ) mM^tu-zWr^ 
{4. 04 ( a) iz^i-idiz. mmmiti i*«*r6i 

tSi^is^ki 1 (^m) m^b^j:'^x\^i. 

[00 56] <j:iz. i'hgCE^i 0<7)i6]^^^i.-r(c. m 

-^mm 1 mmi^x 0 1 sv^jaEi-c^ia-ri. i: . 
04 ( b ) iz5f:i-x 0 (c. giji^mik 1 1 itw\m-mit 

1 2 i 0 <^j:lbbh. ^ii^ticomitcomti^ 

m (wm'Fm^i i*«si6i#ti^:o, mmiti 2 

izx 0 . ?ii4Ji 1 (7)^wmi'<nm-{tmti-mi'^mx'$> 
:imAX'ii. mwFm^ti 2 (i^m ) timmb 

[0057] z;ix\ fflHmgtcoi^TfsmtiJiBB-r 

I., 05 {4. 7xUJSttft^o?aK?HI5riKB3-ri.fca^)iO 

!^0t'S) I. , i^ttfc i^is^L^ fc *) . mmizi&m^ b 
-oxS)^, z^x'Uy :>:mmbix^±mmbm 

mm.'itmL. mmxwiim^mwm=Fmit^:m 
L. mm^wiim±mMi^=7-m^tmix\^h. msiz 
i d . 7 X 'J m^mmmitiii^iMb b t 

mm:mmi}^mi-t?>^^wm§,!^b\^^\>\ ^<r> 
wkm.x^\tmmm%\t^u\,zti:h. tztzi. mm 
m-im s *<-tf nt;;5ro -c i . 0 5 i,z^tx o hzmm-\t 
mit't-y^ yv^^, ^ mmmt. mm 1 

[0058] mM^n uzmmm}^m,i^vM^ 1 

OOEpjDtcJ; ^'mLmmbmhtitiio{z^j:->X\<^h 

tp. m§iB<7)fzibcr>mmwMtmmt:mmm} 
mmizmwti zbizx^. 1 0 ^erairr 

h:Lb^j:<mi<r>^t:^o^bi>^mTS>h. 

[ 0 0 5 9 ] 06{4. 9\-wm^^j:uzmicommo 
c: b tp'^m^j:mm.ijLmmzm^ mitij\^ b ^mm 
^cr,mt:mmz^si-mmmx%^. zcommim 
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mi>Z'mmim^2ot:m.-thi,<7)X\ imm. 

xoizmii^tix\^i. ^cr>m^7ir>m.'i\:co\^^m 
^^tixh'o. ^<r>mii. m.m5t:i(rix^mi^-^ 
ijizi-ox^tt. mme<mn:i}[^izmii:im^ 
m4<^mmij[^izfi ixK^^mz^mm^ 2 0 mm 
^tLhXo^j:y}\^x'hi. z<Dmmsm^mz)5\^x 
i), 9\-sm^i oizitx.xnmm^2 0i)mm^ii^^ 
m^j:^t:nx\ -ecoffifg^i^ti, m^(^m2isxt/ 
114 iz9jk uzmm,mm<^miCOMi^b m txh 

hmmt (ii3#BS) , io^fi. wmi^y 

mt ixnim^(Dm^m^^i>^tx\ mtiom 

[0060] ±faii6c7)mfi!!i3. mm^tco^m 
^Mz x -oxmm 3 (^m^tirm^m^ ixmmm^ 
m^ti ^ t m<rzMz^ m 1 tc^^-r j: 0 tc, mm 

v>/iiattji8^j^fi£trt,j:v\ 

[0061] x:}±wm.fz. mmx(mim\^fzmm. 

mm.<r>m^zi^\^x . w&mi. 3-8 ttt. c 

o, Fe. 'i^\^Z.ilt>(^^M:%\^h^t1M%Xh 
t, ^^UtSh. V. Cr.Si.AUZn.M 
n. Cu, Rh, Ru, Ir. Os,W, Mo, Nb, 
Re. Ga. Ge, Sn. Pt. PdmiMSmn'tl 

[ 0 0 6 2 ] § A> (c. mmm^mm e t^im^ 
^^^Xom^i. mme<7)mitij\^m^ixh 
x\\ mmmizmmtimm&a^ttxii. 

iO. Mnlr. MnPt, MnCr. CrAl, Cr 

[00 63] (2)mmjmm(^^ 
{2-a)mmm 

us {4 . H 1 iz^-tmmtjim:m(7)^mmi,zmmm 
mmx. ( a ) {i r 1 J tnBi^ixx \^ht% (omit 

x-m^ Ltit^ (rymxcnmmmm. ( c ) \tm 
6<)m«agTHiiT'#iaL/ci: ^<m\ti5m^-f 
mm, ( d ) (4 r 0 J mimfix\^h t ^com^tfi 



[0064] Hstc^-r^n-cji, mmmmitt^ 
tcoffitti 1 , s-stimmmtmx'h 0 . mmimtiD 

Uf^^z^mm^l 0*«§ixl.ct3l2=3ro-cv^l>, z 
i-C'{4, mm3mitmf}<±\^^cot^t: rij i: 

izmhsmru-iz^ii^ mm<om2iz^Ltimf^m{t 

^Ti^tX'^^ (US (b) co^m) Itzm^ii. 

r 1 J ti^mm^ii (08 ( a ) c^m^) , itiswsv^ie 
SiagT„iT#ia (08 ( c ) o*t^) iti^iz 
li. r 0 J mm^iih (US ( d ) com^) , 
[0065] :^mmmM^mt:mi^tzmM.mm^m 
^zi5\>x t . mm^tmim\'^fzm^b: mmi,zmm 1 

X'hh.m9i±. m^iiiLmxhhm.&.mi,zy 3ium.^ 

iib<Dmx\ ( a ) iim&zhii:^mitm^^miz^^ 
tmmm. ( b > immizmmmm^m:^iz 
^i-mmmxh^. zcommmi^mii. m^^mtm 
xhhm\tm 1 izy :r.m^w^m^^tzmit. wr^cr> 
ms^z^ikUzmmMmmb mmcohcoxh^. 

[006 6] ll9fct5V^T. EttiBUi:. iJtS^lK-fbl 

ibwim-m'iti2ii^R'^mz\^\.^xis^. mmzis\>^ 
xmmm^i 1 tmmb^j:^xo m^^tix^^h, 
m^izi5\^xmim 1 1 0 (Tf6i# ) tma 
^hfzm.x'ii. 119. (a) iz^s-txdiz. m^mit 
1 i*fTifii#, wimmiti 2ifi±mb^j:?>, zm 
^Tit. wmf-miti 1 (±m ) immb^j:^x\>^ 

[0067] 1 o«(6i# i^i-fiz. mMmx 

m 1 (rmm^i. 0 1 sv^iasfC'#is-t-2. t . 119 
( b ) ^z^.tx 0 i,z. wim'mit 1 1 mt&'f-m^t 1 2 

( mmmft 1 1 *i±l6l# t^: 0 . MIS^IS^ 1 2 *fT 

•) , 11141 1 <^^mm=F(7)m^tif\^tpm.-^mx'h^. 
[ 0 0 6 8 ] if^. :^m(7)mmmimm^^fzmMmfi 

0 ?: Epjirt ^ c =5: < mKOMmmmxh h . 

[ 0 0 6 9 ] H 1 0 {i , ^'hM^'Sr Ltcffl fgcoieiiSrff 

Tm<7y)j^^mii.mz^-twmmxhh, zmmm 
%^mi. msi,z5rsLtzmmzMtx , wm(><mi.z 
mtz^£m.mitimif(^fix\^h, ^oiii4i7{4. m 
mm^zmti:nim^2 0 ^%^-t^i,(Dx. tens 
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Tt. nmmm oizittxmmmomim^ti^ 
Am^j:imx\ ^(7)m<omui. m^msax 

m<r>m^iiiuzr>^^xii. m9i,z^.ifzmmcomMm}i 

m8i,z^.itzmm(Dmmm}^m(r) 
m-^i±. M^i-<^:fjmx-m^iK^^^tmmi. 

m^'^tiztT. mt(r>m^tiit^:nd:iti><x'^h. 
[0070] ^mcomm.mm^'^fzmm.m^f^ 

tCtJV^T. . 3^7l,zm\^^tlhMnblX 

i4. Tb. Dy. Gd. NdmcO^±M±m<0'i>t-(:>m 
iititl'Jf^xKbii-TmbFe. Co. Ni^^^ 

^Ji*^4>=5rl.^^^AX1iS^^®M. c o c r^^^. 

tummmxhhtiK mz%±mm^^m^Mi. -e 

[0071] a±.mmifzmmm]^mizx 
ix^:^mm<omm^m^'tvm=F^zt5^^x. mm.tm 

n^. mmm^miE<i>zm^i:m&ixmm 

izi:y)Mm-^1jm^$>^. zcr>i^^ ^^tlXli 
- -/ n A^^-^^J' n AT/I-' S -•^i^K-^^^j&^'it 

m^mx'hi. 

10 0 7 2] SEm^lS^ t U -Ca. ll^^l^JiJii:l6 

mmzmmzm^i^m-z t x\ mm^m^ ^ u 

[0073] K^ff ^ V mi'com^mmwmm 
mx< mti fziibui . ^fif^ t mMMmmLmim 
m^^mmmtiiiimm^Rm. mmimMmiz 
mtix^^&mmi, t^*«oT. mmtm^ 
mmm&^m(^m\, ^mm ^:ifftxmtxm^ 
^tix\^h:iti}mtLi\ zcoxo^x^&mtix 

mx'^j:<xi>mmm,mt<m<. ij^mmmtm^ 



iz< \>^m-ix$3tni. fmm< t^zt^zx omm 

[0074] ^i^^mm,mmimi^tmm 
ft. ttiiimm^mi^tfzihiz. m^mfzumm, 
mzi. ->xm^^fd-zm^ir Lx^w\.zmm-h z t 

mt L\\ -ecoi 0 ^M^k LXii. mHiT i m' 

[ 0 0 7 5 ] ^rfc. mmmmkmm^ii. mm: 

mzx^mmcom. ^^m'(>mi^tifzyt^mmS)L 
^mi>zmiiitxm.miimthijmizx^x i,-^mxh 

[0076] 

[^^j] immimMmyi=t^)\.z'y\<^xm 

m^mfx ^(T^mmimmth , 

[0077] {mmm\)mi\\i.^%m<r)W,i<^m 

12(4, ^mm-m^m=i-^zm\'^t:>tihmmm. 
mkmmmmx'hh. 

[0 0 78] ^c7)?^^)i^*'J(4, mWi2ltLXS 

i^xj\—foim^t:,iixi5'o. ^crmm^mimmt^ 

ZkX\^\m<^SiOi^22tm^-^tiX\^h. s 
i O2JI2 2±gPW4. !IUl5 0nmOAl5oCu5olK 

\<zii*)^j:h'9-m2 3m^t:tL. ^^^z^(r>}Lmz 
nm?m^24. pS^ft2 5. ^jEffiJl 2 6 d^Ji»: 
m.m^fLX\^h. l^jgBT^2 6{C{4. iii?l OOnmcO 

[0079] mm^2 6<7yi.mz\mmmi^m 

0. llJi5 0nmcOA l5oCu5om:'9=5r-?>b'>y MI2 

7*>ms^n:*3')> ^^\.z^<r>±.mz^ms.y 
m^29. m^3 0im^^tix\^h, m^3o 

\i. mMmm^m^Ao^^)^-fhfz}^(r>i:,cox\ m% 
mrn^m o±tb'-y hU2 i±.^(^mMMm2 s 

iiirLXm^^tlXH'O . ^«^Ta5tBV^T|iJ¥5 0n 
miOA 1 5oC uso^i 0^rSTa5S«i2 9 fc^^l:® 
m^flX\^h\ ZZX\,±. ^^SOtUfflOOnm 
CON iTjCraaMnjSrfflV^TV^I,, 

[0 080] IL^ft3 0c7)±g|5t(4. )li¥l OOnmcT) 
T i HJ; 0 ^:l,iiiilfr)i3 1 m^^fi. $ <i>(:-?-<0± 
lCpS^ft:32. nWmW3 3.im5 0nm(r>K 

1 50 C u5om D'SrI.igPmffiS 4*W$iiTV^|,. 

mmk3A<7^i.mz\i. mmm^m\<z^\-^xm 

I^S:Epjim.>ty)tc, iKi^SSSrtfrL-C^/il OOn 
mcOA 1 J: ^*£tWSt3em^^tiX\^h, 

[0081] mMmmkm o {4, im(r>m 1 t^s^ l 
^cismffita^*)i^s*i:-rsi,iOT\ lai 2{i^-rj: 
dicis<4«4 1 , tm&mA2. mmA 3.48,4 
4-46, Kmmm 4 9 mwmm § ixx tc^mm 
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mm^-fi. mm4 1 . imm4 2 . mm4 3 
-4 6 ifi^timm 1 iZTT^Ltzmm 1 , ^mm 2 , 

mim^<r>mizm&^tLxt5'o. mm4 e t^m& 

[0082] m^M4 1 imm 1 5 nmON 

i79Fe2iM. ^^?Sttl42{i^2nmc7)Al20 

3)i, JSttS4 3{ilU?5nm<OCo5oFe6oli. lltt 
144{41^2nmcOCo|S. att^4 5{4{iJS3 nm 

mttl4 8{4liS5nmOFe8oCr2oM, ^3^^141 
4 9J4liJi5 nmiOMnjo I r^^Mb Lfc. 

[0083] aho i 0 izm^^iii^m<7)mmm?( 

nm2 9iifix. mmm}mm4 o<o±mzmm 
^htimm 0 ^zmm^&iixm^m)mm4 o 

^tc(4, JaS^tn;^am^ii4 OcO)i®|*|:£^r[tQic{S^& 

[0084] iBilti!«iO^;^^aiUi:, b'«y MI2 7 

- 2 3 ^zm.mWift hh\,Z.m^3 6 \.Z%^^ 

^Lxm!m4i[zm^^mwfh. ^<r>k%. mm 
6\,zmm^^(r>iim^L^^tx\ wm4uzm\i 
'thm.^crii^mm.^^h. ^o-Thztizx^x. 
mim4\<mim. mi^ixm.^i}Hzm'>xK 
isL, ^m^. mmm^mo<nmmiztm^ 

[0085] :ifimmm-m=^'m=?-t.zi6ux. m% 
wmmm4 o ^imim\ ^is^msth t •c#ia l 

fzm. mMmmmm4 Q)<r>mm^m^Li-zb;i 

mmm>mmmh-nnz%^uz^ t-tz.m. 
mmim^4 o ^jti^wisv^ieii^iSTL t.xw&. 

mmmmmif^h-^inzmc\.tz, 
t'h. imm.<r>m\^ (if®) \,z^tx i h*.y h<n'm 

[ 0 0 8 6 ] la 1 3J4. m 1 1 t:^^Lfc{^^ly<^ u 

mx'hi. 01 3 4', 01 ii,z^ttzm^bmtii(7)iz 

[0087] C«0iS^^lgp{*i;{4, V-m2 3. t' 

y}'m7mmi,znmif(:>ti. ^ti(>(7)^^mz 

a^H^tUS^l 0 0*iiS{t^>ilTV^-5, 7-m 

2 3 i.z^'^xm^mmmmetixx/^umm s 4 

ifimii>il. t'-y hm2 7 l:?&-o-CTa5«li2 9*^'IS(t 

4,^^Tv^l>. mMM^;<^vm'i'iooiimmzwM 



SM^tix\>^ii}K \.^-nxhntm^xhi<Dx\ 
xumi 3(^^±izm^:^mM9^^vm=Fmiz 

t -^x^ffymmmmmm-th . 

[0 088] {SmfSM^^'J^^lOOJi, 01 l^Z9r: 

Lfzmm<7)i,<7^x\ mmm}^m4 o . ^m^s o . 

^>f:r-HDl (nM^*2 4t>i:t/pM^ft2 

5) , y^^-YT^2 {nmmmsiixuvmm 
5f-KD 1 ^itLX'y-Yi^i 3 bw^^ti. «*^'t' 

7Ml2 7i:g^i?§il-CV^|,. ^1^3 0J4. -^jE/^^ 
-f^-HD2 5r:frLT±a5«fil3 4.i:^i^$il, fifing**' 
Ta5«®2 9hfgM$ilTV^S, 
[0 08 9] V-m2 3t7)-ffll4h7yi-'X:?Tr 3 

'^yxTyrsA<r>-ij<r>x-)]^=t^zim^tix\^^h , 
ii^ffitiiR^«{4, mini 0 1 ^itLx^mtix\^ 

y^-/Vm27(7)-mih'yy'JX9Tr4. Tr5 

cr)~:H<^^=t\.z^ti^'tJm^i\x\^h. Vyyi^xy 

m(n>m-\mmio2^irLxm.^fixuh, 

[ 0 0 9 0 ] ±gPS® 3 4i7)-S(4 h ^yi^'X^T r 1 
<r)-1i<D^^\,zmm^tlX\^^, Vyyi^Xi^TrKD 

m(^m-\i. mio3iixLxm.^fix\^t. r 

m^3 6ff)-'mih^y'Jx^Tr2^itLxwk 

[ 0 0 9. 1 ] , ccoK^^M^ 'J mmtmm^ 
\,z-o\yzmm^. 

[0092] h^yv-'X^J'Tr 1 . Trbi^ix^ixt 

yiz-ti zbizx'o. ±^mm 3 4b T®mm2 9 
ixmif^ 3 0 i,zmm(o±^ ^cov^t:^^ b *<x' 
# . Mzx *) . mm,mmm4 o mm<r>imMi 

mzm§iLxmm^tmt^ ^ t t^x^ i, . wm^m 

fi4-r -sm^srffi^^ii^ t u 31^ 1 0 0 cTymsmm 
mmoi>zftLxmvth. ^mx-a. mMMm:<^ 
vm=F 1 0 omnmzMmmm^tixn o . =g-±^« 

li34lZiS{t^>il-CV^|,h7yi^';2.:?Tr K #Tg|5« 
m29izmfi^tiX\^^hyy'JXi^Tre. #^3 
6l:IS{t^>ilTV^S h 7>'>''X:J'T r 2 i:^tl^tl^y 

1 0 0 (o^mi^ 3 0 i>zmimzmmmrr:i b t^x^ . 
^<7)mmm)mm4 oiznixm^miuthub 

[ 0 0 9 3 ] iglv^T. immi(r>m:^iiiLmi^lz-y\,^x 

[0094] (Dt-r. mmm^m^^^ us^ i o 

OiZtm^tlX\'^h^' hm27cr>hyy'JX^Tr 5 
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>i^h'«y hjitcov^rti, ^<m.mM. -t^^hhvy 
izti. ttz. mtKtimMMm^ ^evm'Fioo izm 

ii^nt V 7- m 2 3 CO b 7 ^S^';^ ^ T r 3 5: :t 
l,zt?>. iit\ 7-HIS2 3fc®i1|E (WMl 0 

1 ) {if 7 hm 7i,zm^tix\<^h^wMS. (sasi 

0 2 ) J: 0 i^m^mmx-h •? . ^<7)m&(r)mim%m 
ji^ ^ ij 1 0 0 mm- 1 r-f^-YDi<Dy^i- 

-VKX'0i>4^^<^j:hJLOI,z^^tLX\>^6. zcotz 

ih. mm-im^mmp(^ u i o o (Tmrnmrn 

WM^h. fmiiyyyvi,zm-htzm^izy'j:y). ^com 
mmmAOiz^mm-^h. =3:t3, ^m(^m 

t^j:*).r^^- mm^ izx*) mM^mmizim 

[0095] 0±IEc7) J; 3 tT^tR$ti/v:fi^^M^ 
^ y 1 0 0 coa^fiD»mii4 0 L:^^ 

mx\ mmeizimmzm^itr'^ixmrn^^^ 
d:^^X'm\^izm&i'^iix^cDm^bii.^\^iz 
^immzj^-ox. mmtifz^m 
mm^^eo^'Fi 0 0 <7)msii,mnmm4 o(r>mm 
iirixmrn^tix^^hm^mim mm4 1 ) tsx 
r/mm mm 4 3 ) <^m^tu\^imTnt-i^¥n. 

mmm4 o <7)mit>mtth . 
[0096] (mm^tifzmmm^'t'm'F i o o<^ 
amffii5i5!im)i4 0 mm,miimmm^tix\^ 
mx. ^ixmcr)mnj<zf^ti-^hnMiMi^tit^<7)m}i 
mm^zmi. ^ti^(^mnAz-h>i)^hm^<r)mt 

20<7)l|jg (10 1. 10 2) <7)«EiOllT'— 

ifzt^-ox. mm,m}%m4oo^mmm\t'f 
ht. ^mMmmm:4o\<zt^t^hwmiimt-t 

[0097] {mm2) iai4{4. *f|BJcOll2iO|| 

mwmmxhh, 

[0 0 98] C:«01S8Sl»M^^U3g^{4. »i»3 6*Ji: 

mm . mm i (^^mmm-^x ^ 

'JS^c7)«^t|lIbT'$)l.. 

[0 0 99]amffitnS&m]i4 0{J:. fij^O09t3j:tX 

01 o\,z7r.Ltzmm.wmmm^h-fh%^(7)x. m 

1 SlZS^-fct 0 LzWrnA 1 . ^H114]14 2 , JSttJl4 
3. 4 8. ■4 4-4 6*'m«l$n. $/^lCJS14jl4 
6c7)lffllcMiSttJi4 6 fcti^L^rV^J: o mi414 7*^ 



4 2. ai4«4 3-4 l\t^1X^im9\,Z^Lt:'mm 
1. ^Ncl14il2. ?Stt«3~6ioJ:l/f01OlcS^U^K 

'mit>znmth. ttz. wmAsa. mmAAt 
<^^im-^nzX'jxmim43<miti]m^mkLx 
mmmm^-th c: t m<fzi^^zWL\it^ixftm 
x\ mi\>z5r.Lfzw&ms}imim^ith. 

[0100] ifmX'li. m/mA l \,zm- 1 O nm<r>G 
disCoy,]^. ^^?Sttil4 2tC^J?2nmOA I2O 
3)1. ffi1±;i4 3tCli;fl0nmOTb22Fe75Co 
iatt«44l:{gJS20nmc7)Dy2oFe62Coi8 
mttJl4 5t=M/l3nm(7)Tb„Fe83li. Ilttl 
4 6tllff3 0nmc7)Tb22Co78R Stt«4 7{:M 
®20nmiOTbi8Fe4iCo4i)i. att«48tliii 
5nmCOGd32Co68li^fflV^/i. Ifffg^rffiJ^-f-Sfiltt 

%<LXhh. 

[0101] 3ts^K;t3v^Ti. ffiigc7)teiij4. m<7)W> 
i<7^mm<^^mmz. mkmo\,zmm,^:m\.. 
mmmi^m o ^ i: -cistt* 4 3 {;:ffi?g 

mw^tihmm. ^\-»^x\tt£<. mm4i\,zx 
m.tmmm.^x'h^. 

[ 0 1 0 2 ] n 1 6{4. mmmf,zmi>mM.<m 
\f^m^m-hfd^<7:imx\ ( a ) « r 0 j Tsw^fir 
V ^ I. i^o#mi4iico®^i::frf&i*D J: xfmmco^itiws 
•tm. ( b ) {4 r 1 J mm^tix\^t^<^^mm 
<m^]^i5i.x^mim.ffy^it^^'tmxh^. 

[0103] mBAZii\^XWm4 1 {4. G diiJf&iHS 

m^bGd mmmit s 1 co^ri^mw. ??jSiS^i: c 

oWm-m\tS2<^1jHiK'^'€bti:->X^^h (016 

<7) ( a ) . ( b ) (DmA<r)btmitmi) , cio^jt^ 
^^-^^ jitt«4 1 ^^mms>^x 0 tffiTij^c&v^^ 

(^c^it. ieilfiJgJ:0«4ffiv^) tx^mh. ^ot 

h b . m/&m4 1 C0M4C ogjis^iS{i:8 2i}^mmb 

^rO. #iat3#ae^t^<St3<}:DlSttl4 7*»^>!^t 

T v^i,#iaa#i: c o wm^m^ s 2 (Timt/^'^nb^j: 

•9 . G dsiJfS^m^tS 1 ^0:^rI6l{4R¥^f i:^r 

i.(iii6o(a). (b) m&^<7)m-itm.) . ^ 
CO J: d ic. meJi4 1 ^ b izx-^xmitm^ 

i:^Wm-h<^X. 016(a). ( b ) fc^-t i 0 =5rfS 

[0104] ifmmMMm't')m=?-^zii\^x. vcm 

^^\^^m.tX^^LtzW^. 01 6 ( a ) tS^U>: 

xo^£m^i,zxhm,m'it:m^. mmmmm 
'}^-^h-H\^\.zmtL. mmm\^tmm.txm^Lfi 

f^. 016 {h) \,z5nLtzi:ots:^mzi.hm&^'<f-> 

^cfe*. mm.mm\mm-h-nmz^\iLfz. :i<r> 
leiia^cosv^ (s®) ti^stT 1 h'-/ hco 
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[010 51 ^17{i. iai4l::S^t^am^i^^t'J 

tntx'hi. mi 7fp. mi sizMLi-dM^tntL 

[0 10 6] .loismiSK^^yji. amif^^^ ufg 
1 0 0 1 LTH 1 4 L^^ism^^p< ^ y m^Fm 
i^/btLTv^s. mmma. mi stc^^L^a^ji^ 

n\,zm^^tihm.^bLx. mmb\,zxm.-thm.^ 

Ainzxm.'tmm.mm^tih. i-^-c. ^m<r> 
mmm^')f.zmhmmx'\i. laistc^Uv: 

jsmffii^t u ^zmmmm^x-'Smx-h-^tz. ^ v 

yyJxyTrl^tybLX. #il3 6mSc7)*(6l 

m.^^mm^^^')m=^i o ommmmnm 

'^'fhmwbntx'hh, 

[oioi^%m'm<^m^^uz-o\^x\i. m 3t 

(z>mmmwznx\ ^<^mmtx'h^, m 
T. ^m^zmfi,Q>mmz-^\^x'mnth. 
[0 1 083 ^mx'\i. m^mm^^^im^fioom. 
mmmkA o i4, 0 1 e tc^ tJt j: 0 cn^^^as ljb 

{fzfzL. mm^x'o\m\<^) tx'^^-fh^bx\ 

ixn-nmKm^x. wimm<m^^Lmo, 

[0109] J; 3 fCM^§ti^v:?Sma)i^ 

^ 1 0 0 (7)mmm)m.A 0 t ?t 

«E-C\ h 7 yi^'Xr^T r 1 , T r e^^iX^'iX:^yl,Z 
-ri.CltliiO. ±g5»fii3 4i:TSI5Sfii2 9Sr:frLT 

mm omimA 1 ^m^t^h^conmrni 0 ifii 

=F 1 0 ommmmm 0 (^^m^miit ixm 

^ixx^^m^mis m^tMA 1 ) i5xmmm m 
tt«4 3 ) com-ituHi. mm A KDmrnis^^miz 

thzbb^j:^. mmsmm^A 0 c7)ffisi*^^[:-r 
zmtmmzmtfMiim(^m^tm^-tyx7y 

[0110] ±iBc7)jsmfi]i^^: 'J tcfcUTii. 

^ u «^ 1 0 0 (Tymm^mmA 0 4 1 



ssmm<7)mi^\iiUzmm^KmimbL^j: 

®ttl4 lt-?-i7)J;a=Sr7xUB8tti4cS:ffli,^:5rV^ 

<D:}}mx'm^'±h'mmi. ^(oxo^xm-^n. m 
mA7t:7xm^i^xm^b. -eco^xumtt^j 
<r>mmmb ixnim^ijmKm^^i^b 

X\ mi(^m^tiilt:'iTdZbt>^X'^^. ^cr>m^. ± 
ieO0cOtt#(4, !Sttii4 7<73#jaja^^K!|6$-tf|,/i 

4^>c7)»)f^i:^i,. -r^i?*). mi^<s(DXdizLxmm 

titimM9^y( * U«i^ 1 0 0 iOiS^tn3»mii4 0 iz 

^nm^i Uzm.X\ h yy^JX^T r 1 . T r 6 Sr 

^h^'tityizth ^bizx'o. ±^mm3 A bT^m 
m2 9t:'ft ixmit^ 3 0 mmcoiz^ ^com^it:^ 
mmmmmAo<r)m'mA7i:mm>i^^cr> 

WMMm t 'J 1 0 0 (7)mMmm^mA 0 coim 
mi^Lxmm^iix\>^hm^iiiLm mmA 1 ) 
axx/smm mm a 3 ) (Timitumi. mm a 1 
m/^m.-^mizLxm-m-^t^^'^. hMt^m- 
t>Kw^^ b mtth ^bbta'o. mmmim^A 0 
mmm.'tth . ^ <rwmnzm \:.tz%mm.\t 
m^^yxryrs^K-m^^h^b^zi.^ . isnffi^ 

[0111] 

\.mim^\ \^xmmuzi.o\,z. wmzxiiu. 

immhiih<nx:. >h%fimmn^\zi.'^xwmn 

mmk-thz.bwmmtmm.^w.^fz^i^x^h'^x 
mim-^±%<-fh^bts:<tmiM^x:hh. 
i-^T. itmmm!m(r>m.. mm-. wmmo:> 
wm.^nk.^'th^bi^x't . mmz. mm,zm 
h^t'o<r>^}c.^mhz.btf-X'%h, 

mu ^%^mmMm'^')%=i-\.zm^-^hhmm. 
mim^-wmmkmmmmmx:h h . 
[112 3 muz^mm^m^Wi\ytt^aym 

im-ru^x-kmm-hfzi^crim^mx:. ( a > (4 
r 1 J inm.^iix\^hb%(m.\^-nm^<tmm. 

( b ) {4JtiK6<jffiv«iaKTL t.X:m>Lfzb% <m 

^■nmiktmm. ( c ) xtmstm.^mm.T^ 

t.x:^m.fzb^(rm\.-fim:^<fmm. ( d > {4 
r 0 J imm^h.x\^hb%<m\tnm:^-tmmx: 

[03 3 mi\z5f^mmmi^m:m^ti^(rym 
M^'rxi^x'^wm-htz^<mx\ ( a ) 
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IT, ( a ) nmmzmmitm^^r^mzw^'tm 
mm. ( b ) mmizmm-ftm^it^miz^-t 

[051 y:c>mm<r>Mimmmm't^tzi!f)co'm 

[06 ] la 1 iz^'tmmtmm/cr>-'m^mx'h s > 
^\-m.muzmm(Dtm^nd zbmm^j:mM.m)L 
mmi,zmmitij\^kW]m^ij{^i^mz^. 
tmmx'hi. 

[07 ] la 1 iz5rstmm,Vimm-'mmi:7r:'m 

[08 1 la 1 iz^^tmm.mmco^mmizmmm 
mmx\ ( a ) li r 1 J mm^tix^^^ t ^<7)mit 

x'Wis^ifztt<7)m<tijm^-tmm. c c ) am 
m^m§i^T^tx'Wi&Lfzt^(r>mitijm^'t 
mm. ( d ) <i r 0 J *TO$ixTv^i, k^comiUj 

[09101 iz^.^mmi}i^mcom^iii imizys. 

t^rziib<7)mx\ . ( a ) iim^i^zmhm^tm.^m^ 
mz^-tmmm. ( b ) ii^mzmmit^mi:m 
miz^mmmx'Sy^. 

[010101 iz^i-mm.tmmco~^mx'h 
I . ^\-m^^j: I i<zm<r>mitirf ozt ti^m^j:m% 
mmm^zmmitij\^ t mm^mmm^^ 
tiz^twimmx^ht. 

[0111 ^mcom 1 mmmmsmm^iv *^ 

m^m^^i^^tmmmx'h h . 

[01 21 mii^iZTF.-fTmMm^'jm'f-iizm^htL 

mmsmmmwmx'h h . 

[0131011 t^s^-rii^^ig^^ u m'f-^m:^-r 

hmmm t u (r^imm^^^tmmx'h i . 

[0141 :^mm 2 mmmcom^mm ^ u m^f 

[0151014 ^z^-rm^nm^^ u ^=fflv^^>i^l.^K 

m.m)^mmmmx'ibi> . 
[0161014 tc^i-m^jiji^ ^ y coffifssiB^tc 
mhmM<^^\\:mmti>tz)^<mx\ (a){i 

roj m5Mi^1xX\^^^<D^-mmm^l5^i5i: 

x^wmm.it^^-fi^^. ( b ) {i r 1 J mim^ 



[0171014 tzs^-rism^ii^ 'J m^^mMt 

[0181 mpm.imim\^tz^^<mmm)^m(r> 
mm,mmmfhtzii^<r)mx\ ( a ) 
mm.\WTmw&^:mm\,zmmm. ( b ) 

[0191 ffil*lMJ15:fflV^;ttj!*cO?Sm*iS&mi^t: 
i3(t-&ieilS4J^^iMBJ-ri.fv;i^<7)0-C\ ( a ) 

y ( b ) {i. lenffifg r 1 J (7)m.?i-^Lt:'^o^m. 
mm.^m.mz^tmmm. ( c ) itx ( d ) 

^m.mz^'tmmmx'h^. 

[02 0 1 mmmm^m^tz%mmm.m}miz 

mhrnm^MMtimmhtz^xm-c. ( a > ^j: 

(b ) (4. lEiilffg r 1 J i7)gg;^a5t?:ff 
^tcO^m^^5^Wl:S^-r»rM0. ( c ) ( d ) 

^^Wl:5^-rKfrffi0-C'J>l.. 
[??^iiHJl 

1. 3-8, 4 1, 4 3-4 8, 14 1, 143 W& 

m 

2, 4 2, 14 2 ^^ISttS 
4 9 

10 ^hlSSJS^ 

11,12 mm-wfc 
2 0 

21 msL 

2 2 Si 

2 3 7-m 

2 4, 3 3 nM^ft 
2 5, 3 2 pM4^f!|s 

2 6, 3 1 mmw 

2 7 h'-/MI 

2 8, 3 5 mm 

2 9 TgB««i 

3 0 

3 4 mmm 

36 ^ 

4 0 mmmm: ' 

81 GdiJtg^m^l: 

8 2 cowmmt 

100 K^^ii^^US^ 
Trl~Tr6 h^y^'X^' 

10 1-103 %m 
SA •feyxr>'r 

Dl, D2 r>f3r-h' 
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